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e;trco?x:tioh 

The  northern  Line  Islands,  which  cecrrise  Tir.pun  Reef,  Pnlsjyre,  Cash- 
ington,  Penning  and  Chris  teas  Islands,  represent  one  of  the  most  interesting 
poisonous  fish  areas  in  the  tropical  Pacific.  Prior  to  191*9  firhea  in  the 
Lina  Islands,  with  the  exception  of  puffers,  trere  edible*  Large  nuabers  of 
red  mapper  were  fonserly  shipped  fron  Palmyra  Island  and  acid  in  the  Honolulu 
war  kata*  then  in  191*3  the  first  of  a series  of  outbreaks  were  reported  fren 
eating  Palryrt  red  snappers*  During  the  winter  of  191*1*  there  re  re  two  differ- 
ent outbreaki-  envoi  ring  thirty-eight  cases  of  fish  poisoning  which  occurred 
in  Honolulu  frees  eating  sea  bass  *v  had  been  shipped  in  from  Christnaa  and 
Midway  Islands*  Between  February  19U6  and  April  19l7  there  rere  ninty-five 
cases  of  fish  poisoning  which  occurred  at  Fanning  Island  from  eating  roekcod, 
porapano,  eurgeenfish,  red  snapper,  , c-rrotfish  and  Bullet*  the  interesting 
thing  about  theta  latter  outbreak  ms  that  ths  vie  tins  had  eaten  the  nme 
species  of  flehtt  which  they  had  always  eaten*  Strange  as  this  phenonenon 
night  Appear  the  story  had  beep  checked  and  rechecked  on  a nuwbor  of  differ- 
ent occasions  and  has  beer,  Adequately  doeu&'  nted  as  a scientific  fact.  Cirvco 
195*7  there  have  been  mawrous  outbreaks  sesang  both  native  end  transient  pop- 
ulations in  the  northern  Line  Islands.  At  the  present  tine  the  reef  fiohsa 
af  the  northern  Line  Islands  are  n/t  p«mit*‘id  to  be  sold  or  a corssereial 
bssi*  ir.  the  Territory  of  Hn^alie 
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Bering  the  latter  pert  of  1950  a snail  collection  of  fishes  which 
hed  beer  collected  by  the  Pacific  Fishery  Investigations,  U»S.  Fish  and 
'ildlife  Service,  in  the  Lire  Xslcnds  rare  shipped  to  us  for  analysis* 

Loss  of  these  fishes  t;cr e found  tc  o toxic*  Then  during  U January  to 
6 liarch  1951*  I!r*  Kenneth  Groves  of  our  staff  conducted  a field  investi- 
gation in  the  Lire  Islands*  The  trip  rat  sponsored  by  the  Office  of  Vaval 
Research  and  the  Pacific  Oceanic  Finery  Investigations*  The  notorial 
obtained  fron  the  1951  trip  was  screened  and  again  toxic  fishes  were  found* 

In  rcricsicg  this  ncterial  it  ra a felt  that  a longer  collection  of  fishes 
should  be  obtained  fra  the  Line  Island  and  that  a store  thorough  survey 
should  be  conducted  on  one  of  the  island  a which  would  be  representative  of 
the  group*  Pslsyro  was  selected  or.  the  basis  that  it  was  an  American  podeca- 
ion  and  has  been  the  center  of  a nusber  of  epldeaics*  The  survey  was  sude 
during  the  aonth  of  April  since  tbs  fishes  would  be  in  the  nidat  of  their 
reproductive  period  and  the  toxicity  in  certain  species  would  be  at  the 

Because  Palnyra  is  uninhabited,  except  for  the  caretaker,  Ur,  Otto 
Homans,  it  was  necessary  for  us  to  transport  our  food,  collecting  equipoent, 
teat,  outboard  actor,  gasoline  and  reefer  facilities*  AH  of  these  facilities 
were  supplied  through  the  cooperative  efforts  of  the  Arned  Forces. 

The  scientific  party  consisted  of  Korean  C.  Bunker,  Donald  0*  Gills, 
Leonard  S*  Kuninobu,  P*  Douglas  He:  Lor.,  Robert  L*  Saith  and  Bruce  Vf*  Halstead. 

Itinerary 

13  Apr  53 1 DEPARTED  LOtlA  L1EDA,  CALIF09TIA,  0§00. 

...fiy  ear  to  Lockheed  Air  Tereinal,  Burbank,  California*  Fron 
Burbank  to  San  Francisco  via  United  Air  Line*  flight  L5l  at  0730. 
Arrived  Ssa  Francisco  airport  0930,  where  an  Air  Force  carryall 


-3- 

took  os  to  Trusts  Air  Force  Bm. 

lit  Apr  53:  DEPARTS  tlU’FIS  AIR  FORCE  PACE,  1030,  or  night  *-265  AIL. 

AERI7S5  HIC&C;  FIELD  2100. 

15  Apr  53*  DEPART'D  :££0LUL’J  1533,  aboard  Coast  Guard  Craft  ^ttonwood, 
enroute  for  Falayra  Island. 

19  Apr  53*  ARRIVED  PAII3RA  IS  LAID,  *.700. 

20  Apr  53*  *>nt  ashore  *rith  personal  luggac®  and  zoom  of  the  lighter  equip- 

seat*  Set  up  base  of  operations  in  old  boat  house  where  fresh 
naming  water  and  elect.. city  rere  available. 

21  Apr  53*  Buttonwood  entered  lagoon,  tied  up  at  dock  and  deposited  the  rest 

of  our  equipment. 

22  Apr  to  29  Apr  53*  General  Collecting  operations  carried  out. 

30  Apr  53*  DEPARTED  PAlitTRA  IS  LAID  OK  FLATS,  1130. 

ARRIVED  HICKA !!  FIELD  1715. 

1 Uay  53*  DEPARTED  JCCKAIt  FIELD  1900  on  flight  255-06. 

2 Hay  S3*  ARRIVED  TRAVIS  AIR  FORCE  BASE  1015* 

DEPARTED  TRAVIS  AIR  FORCE  BASE  1220  via  base  operations  flight 
to  Horton  Air  Force  Base,  San  Bernardino,  Calif.  Transportation 
by  carryall  was  provided  to  Loom  Linda. 

OEJSRAL  DESCRIPTION  OF  PAI23RA  ISLAM) 

Palayre  Island  (05°  52 » H.f  lu2°  06 * W.,  H.  0.  Charts  5736  and  1839)  is 
a coral  atoll  which  was  discovered  in  1802  by  the  American  ship  Palmyra.  It 
was  taken  as  t possession  by  the  United  States  in  1896  as  a part  of  the 
Territory  of  Hawaii.  Durir^  the  years  thet  followed  the  island  passed  t ‘trough 
various  hands  until  the  title  was  fi'-.lly  acquired  by  Leslie  end  Ellen  Ful- 
lard-Leo  cf  Honolulu  in  1922.  In  1939  the  ’.Sailed  States  1 «sy  began  ccr-st roo- 
ting a defense  base  on  Fslnynu  During  Sxld  War  II  the  bss*  was  expended. 


Later  the  Civil  Assrensuticr  AiSs&itlrfcrction  leafed  the  island  fear  eakvr.£ 

*el  Observations*  Finally,  in  sbeat  1^51  the  island  rns  turned 
back  to  the  Fullcrd-Leo  fnily, 

The  atoll  consists  of  aer^y  sa?ll  islets  lyin"  on  • barrier  rwf  ®aieh 
lies  in  the  oast  and  rest  direction*  Originally  the  atoll  consisted  of  about 
$0  s»*il  islets,  hawing  a total  area  of  about  250  acres,  in  a horse  shoe 
surrounding  three  lagoons  which  are  kr.osn  ns  west.  Center  and  East  lagoons* 
During  the  occupation  by  the  Jtevy  aost  of  the  islets  rare  connected  by 
causeways*  '.be  islets  stand  at  an  elevation  of  about  6 feet  above  sea  level 
and  are  densely  covered  by  vegatotion*  The  inlets  ere  scattered  over  an 
ana  of  about  5§  adles  east  and  rett  fay  ailes  north  and  south*.  Hie  larg- 
est islet  is  Cooper  Island,  having  an  area  of  about  Jj6  acres  and  is  located 
on  the  northern  side  of  the  atoll* 

The  ’feat  Lagoon  is  deep,  up  to  200  feat  in  place*,  providing  large  ancho 
age  areas  and  on  adequate  turning  be  sir.*  A dredged  channel  that  leads  through 
the  barrier  reef  on  the  southwestern  ad  a*  of  the  atoll  ie  the  only  boat 
entrance  to  the  lagoon*  The  depth  at  the  entrance  to  the  channel  is  about 
20  feet*  Along  the  southern  shore  of  Cooper  Island,  In  toe  ‘ett  Legocti  is 
» boet  house,  e dock  for  large  vessels,  * re-fueling  pier  am  a 
reap*  A 6000  foot  air  creft  landing  strip  #ed  ansserooe  buildings  which  are 
in  various  stages  of  deterioration  *~e  site  located  cm  Cooper  Island*  The 
remaining  perlseter  of  the  "eat  Lagoon  Is  cot^riaed  largely  of  shoal  reel 
area  which  is  sons  crens  is  completely  trsi  of  water  during  low  tide*  the 
Central  Lagoon  is  connected  to  the  "eot  Legtwm  by  a shallow  channel,  about 
10  feet  in  depth,  which  has  been  dredged  between  the  two  lagoons*  The  Central 
Lsgoon  is  adequate  for  snail  boat  navigation,  attaining  a ts4*±*h»  depth  of 
about  1$  fathoms*  Ths  Central  L&goon  is  separated  froa  the  East  lagoon  by  a 
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nmrrts’  c^usersy  rMrh  servos  a?  a rc^-ay  betreen  the  northern  tad  sou '’bora 
sides  of  the  island*  TV  Best  Legocn  has  a saximaa  depth  of  about  T3  fatfcoae 
b*jt  for  the  *o3t  part  is  surrounded  by  ohallov  reef  areas.  There  are  two 
or  three  mail  openings  to  the  ocer*  along  the  northern  end  eastern  ends  of 
the  East  lagoon. 

The  barrier  reaf  is  about  8 ailed  long  In  the  east  and  wort  direction, 
extending  about  1$  rdlss  saatuard  of  Portsmouth  Point.  Extending  eastward 
for  a distance  of  about  3 oil**  froa  Portsmouth  Point  is  a coral  bank  with 
depths  of  about  L to  6 fa  those.  A r nken  reef  extends  about  1 wile  westward 
of  the  western  extremity  of  the  barrier  reef  at  the  western  end  of  the  atoll. 
On  the  northern  and  southern  sides  the  atoll  is  *lnoet  steep- to,  the  200 
f«thcn  curve  generally  being  within  1,000  yards  of  the  barrier  reef,  rrosi 
the  air  it  will  be  seen  that  the  barrier  reef  is  interrupted  along  its  entire 
pe  riel ter  with  lnrnseerable  snail  surge  channels. 

The  reether  st  Palayra  is  very  "nfavorablo.  Rain  squalls  are  sudden  and 
frequent.  The  ere  rage  annual  rainfa?!  varies  froa  about  100  to  180  inches* 
The  uncertainty  of  the  weather  presente  a difficult  problea  in  attempting  to 
develop  • collecting  schndule.  The  humidity  is  hieh  but  not  to  the  extent 
of  being  disagreeable.  The  teapersturs  at  the  ties  we  nere  at  the  Island 
bore  red  around  30°  C during  the  uarner  part  of  the  day.  Since  the  northeast 
trades  prevail  with  an  average  velocity  of  about  10  to  1?  knote  living  at 
} i ~i  : if *.  trcpicsl  f ho^v.-p  1.*  tlw 

the  Island  bconw  of  the  oseting  of  the  northeast  and  southeast  trades. 

The  turbidity  of  the  ester  wit Ufa  the  lagoon  st  Paleyn  * vies  coneider- 
sbly  depending  upon  the  general  clieetic  conditions  st  the  ties.  However, 
for  the  aost  port  the  water  within  the  legocn  is  murky  snd  undesirable  for 
Aqua-lung  work.  The  b*  it  areas  tc  or*  in  euro  found  to  be  st  the  western 
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«nd  of  the  Atoll.  The  area  immediately  southwest  cf  Sand  Island  was  excellent 
for  asking  underwater  observations*  The  trater  termers  tare  averaged  abcsit 
25®  C.  The  tides  are  at  hijh  rater,  fall  and  change  at  5 hears  03  Hirsute*, 
Spring  tides  rise  to  a height  of  2.L,  feet. 

The  vegetation  at  Pal^rra  is  '**".se.  !!ost  of  the  coconut  palms  were 
originally  introduced  but  are  r.ow  freeing  abundantly  and  propagating  themeelves. 
Puks,  tree  heliotrope,  pandoras,  nrupaka,  hoeli,  ferns,  herbs  and  vines 
flourish.  The  island  has  a unique  insect  fauns*  Hermit  crabs,  and  large 
land  crabs  are  exceedingly  numerous.  Coconut  crabs  are  present  but  r.ot  in 
large  numbers*  Them  is  the  usual  variety  of  oceanic  bird a present. 

ECOLOGICAL  DATA  Of  C0CI2CTDEG  AflEAS 

Station  /I  - It  Ties  in  this  area  where  the  C.GX.  3uttonrood  anchored  beiore 
unloading  our  equipment  from  the  boat.  The  crew  of  the  boat 
thoroughly  covered  this  area  by  line  fishing*  Water  depth  we* 
about  10  fathesas  with  probably  a candy  bottom.  The  rater  was 
slightly  murky.  Small  amounts  of  bream  and  green  algae  floated 
on  the  surface.  Hoc:  -...i  line  fishing  in  this  area  yielded 
lerge  nu™b**rr  of  red  snappers  and  small  cand  sharks.  '*ater 
temperature  28°  C. 

Station  #2  - Shallow  reef  sres  on  eut  Lagoon  side  of  Strewn  Island*  Heef 

and  shore  of  coral  sand  and  rocks.  Some  small,  dead  coral  hoods, 
ho  live  coral  observed*  Green  end  brown  algae  along  shore  with 
slight  grotrths  oh  underwater  rocks.  Water  temperature  20°  C. 
Station  #3  - Shallow  wster  passage  ray  between  ocean  and  East  lagoon.  tJater 
depth  one  to  four  feet.  Bottom  predominantly  of  coral  rocks 
and  sard  with  same  ooze.  Steady  current  with  charging  tide. 

Large  quantities  of  attached  and  floating  green  and  brown  eigne. 


Station  - Off  shore  of  snrll  island  ! . of  Sand  Inland.  Shore  of  coral 
rocks,  boulders  and  i son’ll  aaour.t  of  sand.  Stall  anount  of 
algal  grorth.  Bcttcc  &&rd 7 at  point  of  capture.  *.?aier  tec^ftr- 
sture  23°  C. 

Station  £5  — Shallow  reef  area  northrest  of  '.Test  Lagoon.  Depth  of  rater 

st  seen  high  tide  2 to  U feet.  Bottom  of  sand  and  coral  rock 
patches.  Small  amount  of  green  and  brown  algae.  Water  temper- 
ature 29°  C. 

Station  #6  - Shallot?  reef  area  on  south  side  of  Strewn  Island.  Conditions 
as  in  Station  **5.  rater  temperature  32°  C. 

Station  #7  - Tide  pool  on  Strewn  I~.and  of  approximately  ton  foot  radius  at 
lor  tide.  Depth  of  rater  to  three  feet.  Pottos  of  thick  oose. 
Very  snail  .mount  of  algae.  Water  temperature  32°  C. 

Station  *8  - Reef  shell  sou threat  of  Strawn  Island.  Depth  of  water  2 to  5 
fathoms.  Snail  amount  cf  live  coral  and  algae  on  edge  of  reef. 
Botioc,  candy.  Floating  green  end  brosr.  algae.  r’ater  tamper- 
ature  23°  C. 

Station  i9  - Reef  *rea,  rectem  er.d  of  atoll.  Water  2 to  o feet  deep,  iiary 
dead  coral  heads.  Small  amount  of  live  coral.  Bottom  composed 
of  patches  of  sand,  oose  and  rocks.  Snail  mounts  of  green  and 
brown  algae.  Water  tempera ture  28°  C. 

Station  jflO-  Root  house  slip.  Water  10  to  12  feet  deep.  Steel  filings  and 
metal  wreckage  with  algal  growth*  Rotten  predominantly  sand. 
Water  temper a turn  23°  C. 

- Shell  cm  reef  area  north  of  Hoorn  Island,  ,fect  Lagoon,  2 to  h 
feet  of  txter.  A fev  ^11  coral  heeds.  Dot  tom  of  sard  and 
rocks*  Small  amount  of  green  and  brown  elgae.  Water  temper- 
cture  23°  C. 


Station  ill, 
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Stetien  H12-  Edge  of  shallow  roof  F.  of  Hone  Inland,  r*ert  Lagoon*  Depth 

of  rater  2 to  10  foe  better,  of  rocks  rtth  scae  sand*  Slight 
growth  of  algae*  Shore  of  deed  coral  heads  and  boulders* 

Fairly  strong  current*  Water  teapercture  27°  C. 

Station  *13-  Kcrtftside  of  Strsrro  I-*and.  Conditions  siailar  to  station 
5 s?ith  6 to  12  inches  of  rater* 

Station  *li»-  Korthcest  corner  of  Center  Lagc-on#  “a tor  depth  1 to  It  feet* 
Bottom  of  **nd  an A oose  rlth  scattered  rocks  and  boulders* 

So g*  jrecn  and  brown  algae*  Shore  of  card  and  coral  rocks. 
Water  ieaperature  29°  C. 

Station  #15-  Roef  edge  In  East  Lagoon*  3 to  h fathcos  deep*  Reef  edge 
of  coral  bowlders*  Greet  deal  of  floating  rlgce.  Bottoa  of 
sand. 

Station  516-  Fear  entrance  of  Center  lagoon*  Water  depth  npereodisately 
20  feet*  Bottoa  of  coral  sard*  Chore  of  srnd  and  recks* 
Slight  growth  of  algae*  Water  very  -turky.  Water  temperature 
23°  C, 

StstAsi  51T-  About  1 nils  south-act  cf  Ssrv*  TWrth  "boot  ? f«t-hc«s* 

Bottom  probably  sand  with  scattered  rocks*  !'o  obvious  vege- 
tation* Water  temper. tune  28°  C* 

Station  51 S*  About  netorc  west  of  Sand  Island  in  channel*  Water  depth 

2 to  1*  fathcos*  Bottoa  of  coral  rand,  boulders,  and  live 
coral*  Water  very  dear*  Fo  obvious  vegetation*  "a tor 
te^>erature  23°  C, 

Station  /19-  Shallow  free  near  center  of  ’ eat  Lagoon*  Bottom  of  coral 
ssrdi  with  some  rocks*  Water  depth  2 to  3 fathoms*  Water 
ssrrigr*  Fo  obvious  plant  growth*  Water  temperature  28°  C# 
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St-tion  ’JO-  T orthem  tip  of  Sard  Island  at  old  pier.  “cter  depth  to 

15  feet*  Boitce  of  r--A.  trith  scattered  rocKs  rr.d  boulders. 

Slipht  gror-th  of  brcr-v.  and  green  cljae.  dater  rr;rky  with 
rooe  current.  ! o lire  coral.  ’ ater  tesrercture  28°  C. 

Station  21-  Coral  choal  rjr*£,  southwest  of  S'.r.d  Island.  Depth  of  r-ater  to 
20  foot*  Eottoo  varies  ir.  differert  frees  fron  sand  with  dead 
coral  head*  to  eoaplete  covering  of  live  coral.  Srsall  jrcrrth 
of  elgee.  Concentrated  population  of  fishes  in  various  places, 
’..'ater  very  cleir  except  on  outgoing  tide  when  there  is  puite 
a strong  current  which  brings  murky  water  fro n lagoon*  Conditions 
excellent  for  spearing  and  photography*  Red  snapper,  porrotfiai 
eels,  poTpcno  and  other  reef  fisher  core  abundant  in  this  are  a* 
rotor  tex>ereture  28°  C. 

Station  *22-  f hallow  reef  area  east  of  Pa  pell  Id  and.  Shore  of  sand*  hot  ton 
of  predord.rar.tly  dead  coral , slight  growth  of  preen  and  brown 
algae.  r"ater  depth  1 to  L feet.  rater  tenperrture  ?6°  C. 

Station  #2>-  Shallow  reef  100  meters  east  of  Dird  Island.  Shore  of  dead  coral. 

Sot ton  of  coral  sand  with  sane  heads  of  deed  or  live  corrl*  Sows 
growth  of  nicroccoplc  ilg  e»  '.ater  teareroture  28°  C. 

GENERAL  RETTOT  CF  COLLfCTTl’C  ACTIVITIES 
This  survey  w*a  probably  the  oost  complete  field  study  that  mo  havr  sale 
to  date.  Adequate  personnel,  collecting  equipnmt,  reefer  facilities,  plua 
the  cuanulstive  effects  of  pest  experiences  were  the  prinnry  contributing 
factors  in  making  the  survey  a successful  one. 

flahes  at  Palcqrra  were  abundant  bctli  in  nusbera  end  variety*  raleyw 
has  the  largest  red  snapper  populatl'ni  of  any  area  that  vr  hove  studied  thus 
for.  The  red  sivppera  of  Palmyra  are  notoriously  toxic  >rd  th*  material 
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eoUected  should  provide  an  cdequxte  aaoart  of  the  poison  for  future  food 
chain  stallcs*  Three  species  of  sad  snapper  were  found  to  be  'lsoat  equally 
abundant,  Let  jap»iy  bobar,  L*  valgletBit  sad  L*  glbbua*  the  your«  of  L*  Tdf» 
lent  is  owre  exceedingly  cxaiin  in  the  lagoon  but  the  adults  r»r«  to  be  found 
only  on  the  outside  and  especially  at  the  eastern  end  of  the  stoll*  Snappers 
were  readily  taken  by  either  hook  and  line  or  djmmite*  forty  tele  were 
plentiful  but  consisted  largely  of  about  three  species,  Qyanothorax  rectus* 

0*  javanlcua  and  Shat  speared  to  be  0.  flaviaarglratus . The  aoet  satis- 
factory eethod  of  collecting  0*  r*  was  to  go  out  on  the  reef  during  a low 
tide  at  ni&ht.  L'ith  the  use  of  a Colcaan  lantern  and  a trident  spear  large 
(sabers  of  aarays  were  captured  in  this  vnwr.  0.  jsTcrtlcua  eeeas  to  prefer 
deeper  water  and  is  best  captured  i-'.i  an  arbalete.  Since  aoraya  hare  been 
the  cause  of  a nuober  of  fatal  intoxications  elaenhore  the  aoray  eel  popula- 
tion suet  be  looked  upon  with  suspicion  until  aruse  tests  deconatrste  that 
they  ere  safe  to  eat.  Three  species  of  puffers  were  observed,  Arothron 
hlspldua.  A.  nalsagrla  and  A*  dgropunctatus,  Arothron  hispidus  me  very 
coaeon,  A*  aeleacrla  was  only  occasionally  seen  and  only  a single  sjvclaen 
of  A*  nigropunctatue  rae  seen  swlaadng  in  the  shoel  area  at  the  west  end  of 
the  atoll.  Special  effort  was  wade  to  collect  a large  representative  aeries 
of  puffers*  Strange  to  say  not  a single  spedaen  oi  any  of  the  sharp  nosed 
puffers  was  observed  during  the  entire  trip.  Puffers  are  aoet  easily  collect- 
ed by  native  a pear.  The  parrot  fishes  art  eoaaon  and  present  lr.  e great  var- 
iety of  apeeiee.  Most  of  the  parrots  art  considered  to  be  edible  by  Ur*  Otto 
aoroupi,  the  resident  agent  at  P»l-~re,  who  clalaa  to  eat  thaa  whenever  ha 
gets  the  opportunity*  Parrot*  art  beet  captured  by  arbalet e*  The  shoel  reef 
area  at  the  western  and  of  the  otoll  provides  excellent  prrrotflah  collecting 
for  night-light  spearfishing*  Ac-  ♦ nrua  trioetegua  and  naneroue  other 
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species  of  rargeonfishes  rore  exceedingly  abundant.  Particular  attention  was 
directed  torrard  obtaining  a large  collection  of  A.  trios  to  gua  frees  various 
different  ecological  areas  *t  ralcyra  since  this  was  the  species  which  had 
censed  the  outbreak  of  i c hthy os  3 re oUvl  srs  at  ::aul,  T.  H.,  on  February  ?8, 

1551  which  involved  29  persons..  Voreover,  the  A*  trios tegua  had  been  laporte 
fron  Palayra.  Large  easples  of  algae  were  collected  fror  the  sarso  arena  in 
which  the  nanini,  A*  trios  tegua,  cere  observed  feeding.  This  Material  will 
be  need  in  the  fortb-c  wring  food  chain  experioents.  !’r.  Homung  ma  uncertain 
as  to  the  edibility  of  aoet  of  the  surgeonfiehea.  There  are  at  least  tno 
species  of  eullet,  kucll  spp..  which  inhabit  the  lagoon,  ill  of  the  wallet 
ere  said  to  be  edible.  Surwcllet  or  goatfishes  ere  coonon.  Ifullol  dlchthys 
eng.  ere  considered  to  be  noi>- toxic  but  Paruponeua  app.  ourt  be  held  under 
suspicion  until  further  studies  here  been  completed.  Goatflshes  rare  rest 
easily  captured  by  dyrisaite*  due  or  poopano,  Caranx  app.,  are  readily  taken 
by  trolling  with  spoons  or  fee there.  The  white  uloa  is  conconly  enten  and 
Is  a very  fine  food  fish.  However,  the  black  ulus,  probably  Caranx  ilsw» 
fua,  is  considered  to  be  toxic  and  reported  to  here  caused  a number  of  serious 
intoxications  in  the  past*  A nuaber  of  apeciaens  and  species  of  white  ulna 
were  taken  but  despite  every  effort  to  capture  the  dark  species  we  failed 
to  obtain  e single  speeJaerw  Three  or  four  saw  11,  and  two  large  specimens  of  *•> 
dark  spades  were  observed  erwlerxing  c&out  500  yards  west  of  Sand  Island.  The 
snout  of  the  black  ulus  is  concave  in  profile  rather  than  convex  as  is  the 
case  of  the  white  species.  The  coloration  of  the  dark  species  during  Ilfs 
is  free  a dark  gray  to  « Inoat  black,  both  dors  .illy  and  ventrcll7,  risking  a 
striking  contrast  to  the  other  species.  Qroupers,  Serranua  egg.,  Cgghalggfcglis 
MW,  etc«-»  ears  cawaon  and  s large  represents  tire  f cries  were  taken.  Lebrlds 


did  not  irofoor  to  be  very  plentiful  and  only  e few  species  were  obtained 
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Trtgccrflahw  surprleingij  erovgh  were  not  presort  in  larre  majors,  either 
In  species  or  specifiers-  A fer  1*  rpecisena  of  3a) istes  flrvlrarrlnrtus 
rere  observed  s-rin-.in.*  ir,  sane  of  the  ehalier  are1 is  of  the  1 a roan  but  only 
a single  snail  speci-acr,  v?a  captured.  Lethririds  were  relatively  cocoon 
both  ir.  ar»’  mtaiie  of  the  lagoon  and  an  excellent  series  was  obtained  by 
hook  and  Li.-e  and  dynamite.  ?rro  excellent  apeeisara  of  Variola  lout! , sea- 
base,  re  re  taken  b7  dynanlte.  f.igcnide  were  present  but  not  abundant.  Pooo- 
centrida  were  present  bat  not  as  abundant  as  in  the  I>rinnao.  A fair  aeries 
of  >btr*ef daf  spp.  cere  captured  by  spesr  end  dynasdte.  In  general  the  col- 
lecting ras  excellent  end  a total  of  about  1200  pounds  of  fishes  rare  taken. 

Waeerous  photographs,  kodachrawe  transperencles,  black  and  white  and 
underwater  eovies  were  taken  by  It*.  Donald  C.  Ollie,  cur  photographer.  The 
underwater  navies  should  prove  to  be  of  considerable  help  in  Baking  food  chain 
studies.  TTe  used  a 1 6 asu  Eeataan  Cine  Special  ahich  was  housed  in  s Special 
underwater  case  that  was  designed  and  cmmfccturod  by  :ir.  Korean  C.  Thinker 
of  our  staff. 

CARS  AW)  SHI  FULL  T OP  SP3CUOXS 

Very  shortly  after  capture  all  — ecinens  were  placed  in  the  reefer  and 
quick  frozen.  The  fishes  were  then  transferred  to  plastic  begs  and  peeked  in 
wooden  boxes  for  shipnent.  Storage  terspernture*  ranged  fron  about  10  to  1$°  F. 
The  boxes  of  apeclnena  acconparled  our  ataff  on  ths  return  HATS  flight  lo 
Honolulu.  fhanLs  to  Lieutenant  Bcchband  anrar  ^eanr.ts  had  beer,  prtvi  curtly 
■ade  to  provide  us  with  dry  lee  for  the  return  flight  so  the  fis’.tea  resained 
frcier.  during  transit.  rtpon  arrival  in  Honolulu  ths  specimens  tan  isaed- 
lately  transferred  to  the  Kilpatrick  Cold  Storage  riant.  According  to  pre- 
sent plans  the  fishes  art  to  be  aMp'***d  to  Can  rrenciaco  Port  of  embarkation 
via  USTS  and  then  to  !oaa  Linda  via  the  'aval  Supply  Depot  in  Oakland.  Arrange 


r 
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«ento  for  the  return  shipoent  are  being  handled  by  the  Office  of  Rcvol  Research 
in  Pasadena* 

RSCCMODATIOBo 

1*  Consider? tion  should  be  giver.  torard  obtaining  a 12  to  1L  foot 
fiberglass  boat  and  a 10  horsepower  Johnson  outboard  no  tor  equipped  tilth  an 
inboard  gas  tank*  / wooden  boat  ' .-satisfactory  for  working  around  ooarml 
reefs*  The  gunnels  of  the  boat  should  be  equipped  with  o hand  rail  for  use 
ir.  diving*  Additional  Aqua-lungs  and  a seall  aircraft  type  of  (dr  corqxmsaor 
should  be  purchased*  Additional  a.-..aietes  and  on  underwater  COj  gun  ore  also 

2*  Considerrbls  attention  should  be  given  to  the  utilisation  of  under- 
water ooarles  in  conducting  future  food  chain  studies* 

3*  Further  study  suet  be  given  toward  ectrbliehing  a field  station  on 
one  of  the  Pacific  islands  if  the  basic  cause  of  fish  poisoning  is  to  be 
date  mined*  Honwver,  this  rec  emendation  in  no  way  obviates  the  necessity 
of  continuing  the  current  epidesiologicsl  and  distributional  studies*  Iheae 
latter  Imres ligations  froo  the  viewpoint  of  public  health  and  survival  rork 
ore  isrortsr.t  and  should  be  continued* 

U*  Oar  collecting  techniques  oust  be  ieprovod-,  It  is  recomended  that 
on  the  next  investigation  that  one  or  two  scientists  fron  other  organisations 
be  invited  to  participate  in  the  <r  ~~  ^ry*  Individuals  should  be  selected  who 
are  intimately  acquainted  with  deep  water  poisoning  techniques  and  the  use 
of  the  traewsel  net* 

5*  Study  la  now  being  given  ; the  possibility  of  conducting  the  next 
field  investigation  at  Dtiaevok  during  the  spring  sr  suamer  of  195b»  Word 
has  Just  been  received  fron  the  Division  of  Biology  and  Medicine  of  the  Atonic 
Energy  Coeztiasior.  in  TTsshlrgton*  S*C*  that  they  are  planning  oc  sstsbllohing 
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• Molorlctl  station  t\  Lrluetok  ftr.4  that  ce  are  Invited  to  pcrtiriprto  in 
the  program*  A fr  dry*  after  receiving  this  Irritation  i:e  also  loomed 
that  there  had  1 eer.  on  outbreak  of  t'1  pciscnirg  "t  rfcirctok  roong  l ory 
personnel  enrolvirv'  six  persons*  of  the  ran  died  in  the  'Veor.r  !»037>itol 
Just  prior  to  our  return. 


StMUR 7 

1.  Art  investigation  ns  conducted  on  the  poisonous  and  wnonwa  fishes  of  Pnlryra 
Island  during  the  period  of  13  April  to  2 '.lay  1953*  Members  of  the  staff 
frees  the  School  of  Tropical  and  Prevent  ivc  !*edicire  consisted  of  Bruce  L* 
Halstead,  t!omui  C*  3urJcer,  Leonard  S»  Kuninobu,  Robert  L.  Smith,  ?•  Douglas 
Boston,  and  Donald  0*  Ollis. 

2*  Palcgrrs  Island  raa  selected  because  of  its  reputation  as  an  important  endeado 
area  for  poisonous  fishes* 

3«  A large  representative  collection  of  rslcqrrc  fishes  were  obtained,  heving 
s gross  weight  of  about  1200  pounds.  The  specimens  are  in  cold  storage  in 
Honolulu  and  are  scheduled  to  be  sw<*~*ed  to  Lora  Linda  within  the  near  future* 
The  toxic  nature  of  the  specimens  collected  trill  not  be  known  until  screening 
studies  have  been  completed. 

h*  While  on  Palxqrrn  orrangooente  tere  made  with  Mr.  Phil  Palmer,  the  resident 
agent  of  the  Fanning  Island  Plantation,  Fanning  Island,  for  a shlpnent  of 
representative  reef  fishes  of  Funning  Island*  Void  has  been  received  that 
a collection  of  Fanning  Island  reef  fishes  has  been  eade.  The  fishes  are 
nou  frosen  and  acalting  shlpnent  to  the  Chi ted  States*  An  English  concern 
has  agreed  to  handle  the  shipping  on  a gratia  basis*  TMe  additional  rnater- 
lal  vill  nake  a valuable  contriKiion  to  our  study  of  the  line  Island  reef 
fishes* 

$•  A shipment  of  froten  Line  Island  fishes  has  also  Just  been  received  from 
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Jlr.  Joseph  King  of  the  Pacific  rcecnlc  "ishcrjr  Ir~*rti,j  rations  of  the  Fish 
art  ildlifa  Service  in  Honolulu.  The  *lrh  rnd  ‘ ildlife  Service  has  consist- 
ently rendered  on  an  invaluable  err? port  for  the  last  '.hree  years  end  their 
cooperation  has  beer  greatly  appreciated. 

AcraorLBDoaaiis 

Appreciation  la  expressed  to  Captain  . iller,  lorton  / ir  Force  Sara,  San 
Bernardino,  California,  Colonel  Roberta,  Port  of  Embarkation,  Sen  rrarciseo, 
California,  and  to  Colsrel  Rarles,  Port  of  aibarkntior.,  Jtonolulu,  for  their 
cooperation  in  the  handling  of  ecr4  rut  and  personnel. 

Special  thanks  are  doe  to  the  Cormander  of  the  liith  Coaat  Guard  District, 
Lieutenant  Co— lander  O*  7.  Sohn,  the  officer*  and  the  crea  of  the  C*G«£»  But- 
tonoood  far  the  transportation  of  '.  .rraent  and  personnel  from  Honolulu  to 
Pnl^rra* 

The  kind  cooperation  rnd  generous  hospitality  of  Ur.  Leslie  V.  Fullard-Leo 
and  lira.  Ellen  Fullnrd-Leo,  the  owners  of  Ptlayra  Island,  are  sincerely  "ppreo- 
iated.  Ve  also  wish  to  thank  1 jr.  Otto  Horrmg,  the  resident  agent  at  Polujrre 
Island,  for  hie  cooperation  and  aid  during  our  stay  on  the  island, 

Itajor  Brunner  end  hie  associates  of  the  Pacific  Division  of  HATS  at 
flickaa  Field,  Honolulu,  are  to  be  thanked  for  Arranging  the  special  flight 
back  to  Honolulu. 

Finally,  once  strain  up  wish  to  express  cur  appreciation  to  the  Office 
of  Kaval  Research  in  Pasadena  for  their  aid  in  ths  return  shipoent  of  tb» 
fishes  to  Lon  Linda. 

naspectfully  tubed. tied, 

Brace  V.  Halstead,  i:j>» 


